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THE CONSERVATION RESERVE PROGRAM:
HABITAT FOR GRASSLAND BIRDS
Douglas H. Johnson and Michael D. Schwartz
u.s. Fish and Wildlife Service
Northern Prairie Wildlife Research Center
Jamestown, ND 58401
Abstract. The Conservation Reserve Program (CRP) has effected major
changes to the landscape, especially in the northern Great Plains. Breeding
birds have responded dramatically to habitat changes by colonizing CRP
fields, often in large numbers. The vegetation in most CRP fields consists of
introduced grasses and legumes, along with a variety ofweedy species. This
paper describes the bird populations found during three years ofsurveys on
more than 300 CRPfields in western Minnesota, North Dakota, South Dakota,
and eastern Montana. Tfe relate densities of selected species to geographic
location, annual effects, conservation practice adopted, and vegetation fea-
tures.
In 1985 the Food Security Act established the Conservation Reserve
Program (CRP) primarily to conserve and improve soil and water resources of
highly erodible cropland. Emphasis was placed on taking out of agricultural
production certain highly erodible or eroding lands by establishing perennial
cover on them, thereby reducing soil erosion and sedimentation of streams,
and improving water quality. Another objective was to enhance habitat for fish
and wildlife populations. Related to that objective, we evaluated the use by
breeding birds of selected CRP fields in eastern Montana, North and South
Dakota, and western Minnesota. With about 4 million hectares, these four
states contain nearly 30% ofall land enrolled in the Program; thus, the CRP is
of enormous importance in that region.
Because CRP habitat is new, evaluations of its value to wildlife are
limited. Studies have been completed on nesting in CRP fields by ducks
(Luttschwager 1991; Kantrud 1993) and by Ring-necked Pheasants
(Berthelsen et al. 1990; see American Ornithologists' Union 1983 for scien-
tific names). King (1991) surveyed birds on4-6 CRP fields and some alterna-
tive habitats in eastern Nebraska during 1989-1990. Attempts have been made
to measure habitat changes resulting from CRP and to predict subsequent
effects on certain birds through various models (Hays et al. 1989; Stauffer et
al. 1989). As yet, however, little published information exists on actual use of
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Figure 1. Counties selected for surveys of breeding birds in Conservation Reserve
Program fields. B - Butte County, SD; D-Day County, SD; E - Eddy County, ND; F
- Fallon County, MT; G - Grant County, MN; H - Hettinger County, ND; K - Kidder
County, ND; M - McPherson County, SD; S - Sheridan County, MT.
CRP fields by birds, especially nongame species. Elsewhere we (Johnson and
Schwartz, in press) documented the significance of CRP fields to breeding
grassland birds in the northern Great Plains. The present paper describes in
greater detail some ofthe characteristics ofthe CRP fields we studied in 1990-
1992. We also develop models assessing the influence of certain variables on
the density of the most common species. Explanatory variables include geo-
graphical and temporal indicators, conservation practice employed, and veg-
etation structure.
Study Areas and Methods
We selected nine counties for sampling, each with a large area of land
enrolled in the CRP, so that each major landform within each state was
represented (Fig. 1). In each county, we reviewed Agricultural Stabilization
and Conservation Service (ASCS) files and selected fields subject to several
considerations. First, we sought a broad range of field sizes and CRP prac-
tices. Second, we favored earlier contracts with earlier plantings, to reduce the
transient effects that immediately follow planting. Third, we preferred readily
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accessible fields. We subsequently contacted landowners to obtain permission
to survey their fields.
We counted birds on 240 fields totaling 4654 ha in 1990, 335 fields
encompassing 6181 ha in 1991, and 371 fields covering 6985 ha in 1992
(Table 1). Many ofthe same fields were surveyed in two or three years, so that
future analyses could consider successional changes in the habitat. Fields
surveyed more than once are multiply represented in Table 1.
From files in the ASCS offices we also sought information on the field
size, type of vegetation planted, date of planting, the crop that had been
planted before being enrolled in the CRP (base crop), soil types, and the
conservation practice employed. Conservation practices encountered and their
frequencies were:
CP1 Establishment ofpermanent introduced grasses and legumes
(70%)
CP2 Establishment of permanent native grasses (17%)
CP3 Tree planting «1 %)
CP4 Permanent wildlife habitat (4%)
CP10 Already-established grass (8%)
CPl2 Wildlife food plots «1%)
A plurality (36%) of the fields had been planted in CRP cover in 1987,
but many were planted in 1988 (23%), 1986 and 1989 (16% each year), and in
1990 (10%). Most fields were surveyed 2-4 years after planting.
During our surveys, we visually estimated the areal coverage ofthe most
common plant taxa. Grasses, legumes, and annual weeds were the most
common plants on CRP fields, but variation was considerable from county to
county and among conservation practices (Table 2), as well as among fields
within counties and conservation practices. When grouped by life form,
grasses constituted 50% cover, on average, compared with 23 percent for
legumes, and 19% for other forbs (Table 3). The percentage of bare ground
ranged from nearly 0 to 16%. A few fields had appreciable coverage ofwater
in wetlands.
We surveyed fields for breeding birds using a minor modification ofthe
procedures followed by Stewart and Kantrud (1972), which allow a fairly
rapid assessment of the breeding bird community of a field. One or two
observers on foot searched each field once each year. All indicated breeding
pairs were tallied, based on singing or calling males, females (for Brown-
headed Cowbirds), observed pairs, or presence of an active nest. Since some
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TABLE I
DISTRIBUTION OF CONSERVATION RESERVE PROGRAM FIELDS
SURVEYED FOR BIRDS,
BY COUNTY AND CONSERVATION PRACTICE
Conservation Number of Total area Average
County practice fields (ha) density'
Fallon 1 87 1414 78.5
Fallon 4 36 470 50.2
Butte 1 8 154 79.6
Butte 2 55 1292 112.0
Butte 10 17 412 61.9
Hettinger 1 88 2138 153.6
Hettinger 10 4 38 118.5
Sheridan 1 60 928 145.7
Sheridan 2 28 654 139.5
Kidder 1 96 1954 108.3
Kidder 10 19 217 150.8
McPherson 1 37 883 141.3
McPherson 2 41 881 130.6
McPherson 4 1 100 104.3
Eddy 1 100 2078 109.7
Eddy 10 8 30 81.2
Day 1 109 1616 156.3
Day 4 5 72 140.5
Grant 1 48 613 143.2
Grant 2 36 562 115.8
Grant 3 4 62 65.8
Grant 10 5 196 73.5
Grant 12 2 3 139.0
a Indicated breeding pairs/l 00 ha.
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TABLE 2
MOST COMMON PLANTS, AND ESTIMATED AREAL COVERAGE
(PERCENTAGE), IN CONSERVATION RESERVE PROGRAM FIELDS,
BY COUNTY AND CONSERVATION PRACTICE
Fallon County Butte County Hettinger County
Species CPt CP4 CPt CP2 CPto CPt CPtO
Agropyron spp. 7 14 9 8 20 12 4
Agropyron cristatum 23 14 7 1 12 13 20
Agropyron smithii 1 +a 3 4 16 1 0
Bromus inermis + 0 4 1 2 7 4
Bromus japonicus 17 21 19 32 9 2 0
Poa spp. 0 0 0 0 0 + 0
Poa pratensis 0 0 0 0 0 + 0
Setaria spp. + 0 0 0 0 + 0
Stipa spp. 6 5 5 6 0 + 0
Kochia scoparia 2 1 0 + 0 4 15
Cruciferae 2 1 2 5 5 + 0
Medicago sativa 15 28 25 10 11 29 31
Melilotus spp. 6 + 2 2 1 2 0
Euphorbia esula 0 0 0 0 0 + 0
Convolvulus arvensis 2 + 3 + 0 + 0
Artemisia spp. 0 0 0 + 0 + 0
Artemisia frigida 0 0 0 0 0 + 0
Sonchus arvensis + 0 4 1 1 5 3
Bare soil 8 7 5 7 9 6 5
Litter/bare soil 2 2 2 10 5 7 4
Standing litter 2 2 6 4 0 4 0
+a denotes a percentage < 0.5
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TABLE 2 (CONTINUED)
MOST COMMON PLANTS, AND ESTIMATED AREAL COVERAGE
(PERCENTAGE), IN CONSERVATION RESERVE PROGRAM FIELDS,
BY COUNTY AND CONSERVATION PRACTICE
Sheridan County Kidder County McPherson County
Species CPl CP2 CPl CPIO CPI CP2 CP4 CPIO
Agropyron spp. 25 27 17 22 17 20 70 8
Agropyron cristatum 20 14 7 9 + 1 0 +
Agropyron smithii 2 2 1 0 1 8 0 1
Bromus inermis 1 3 13 7 11 3 0 32
Bromus japonicus 2 + 0 1 0 1 0 0
Panicum virgatum 0 0 + 0 0 0 0 0
Poa spp. + + + 3 + + 0 0
Poa pratensis 0 0 + 0 + 1 0 +
Setaria spp. + 2 2 0 2 2 0 0
Stipa spp. 1 0 0 0 0 6 0 1
Ulmus pusilla 0 0 1 6 0 0 0 0
Kochia scoparia 1 1 11 9 5 14 0 1
Cruciferae 2 3 2 0 2 2 0 1
Medicago sativa 25 10 19 29 30 5 10 46
Melilotus spp. + 2 3 2 6 0 0 0
Convolvulus arvensis 0 + 3 0 1 1 0 +
Artemisia spp. + 0 + 0 1 2 0 0
Artemisia frigida () 0 0 0 + 0 0 0
Cirsium spp. 0 0 + 0 0 0 0 0
Sonchus arvensis 3 9 2 + 2 1 0 +
Tree seedlings 0 0 + 2 0 0 0 0
Standing litter 1 4 2 1 8 4 5 2
Litter/bare soil 2 4 2 1 4 5 10 2
Bare soil 6 10 8 2 3 5 0 2
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TABLE 2 (CONTINUED)
MOST COMMON PLANTS, AND ESTIMATED AREAL COVERAGE
(PERCENTAGE), IN CONSERVATION RESERVE PROGRAM FIELDS,
BY COUNTY AND CONSERVATION PRACTICE.
Eddy County Day County Grant County
Species CPl CPIO CPl CP4 CPI CP2 CP3 CPIO CPl2
Agropyron spp. 44 6 24 43 9 17 38 20 0
Agropyron cristatum + 0 + 0 0 0 0 0 0
Agropyron smithii 1 0 1 0 0 0 0 0 0
Bromus inermis 17 24 19 3 50 29 5 26 30
Bromus japonicus 0 0 + 0 0 0 0 0 0
Panicum virgatum 0 0 0 0 1 13 37 0 0
Phleum spp. 0 0 1 0 + 0 0 0 0
Poa spp. 2 6 + 0 + 0 0 0 0
Poa pratensis 2 20 + 0 0 0 3 0 0
Setaria spp 1 0 1 + 1 0 0 30
Stipa spp. + 0 + 0 0 0 0 0 0
Ulmus pusilla + 0 0 0 0 0 0 0 0
Kochia scoparia 3 1 + 0 + 1 0 1 0
Cruciferae + 0 1 1 + 1 0 2 2
Medicago sativa 7 6 37 31 27 22 1 40 18
Melilotus spp. 2 11 3 0 1 2 1 1 0
Euphorbia esula 2 0 0 0 0 0 0 0 0
Convolvulus arvensis + 0 + + + + 0 0 0
Artemisia spp. 0 9 0 0 0 0 0 0 0
Artemisia jrigida + + 0 0 0 0 0 0 0
Chrysopsis villosa 0 3 0 0 0 0 0 0 0
Cirsium spp. + 0 1 0 + 1 0 + 2
Sonchus arvensis 2 0 + 0 1 0 0 0 0
Tree seedlings + 0 0 0 0 + 0 0 0
Standing litter 1 1 2 13 1 2 6 2 18
Litter/bare soil 4 2 2 3 2 7 4 3 0
Bare soil 2 3 1 0 + 2 0 0 0
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TABLE 3
ESTIMATED AREAL COVERAGE (AVERAGE PERCENTAGE) OF
PLANTS BY LIFE FORM AND BARE GROUND IN CONSERVATION
RESERVE PROGRAM FIELDS, BY COUNTY
AND CONSERVATION PRACTICE
Conservation
County practice Grass Legume Other forb Bare
Fallon 1 55 21 14 11
Fallon 4 54 29 9 8
Butte 1 46 27 22 6
Butte 2 51 12 21 16
Butte 10 60 12 14 14
Hettinger 1 35 30 22 13
Hettinger 10 28 31 33 9
Sheridan 1 51 25 15 8
Sheridan 2 49 13 24 14
Kidder 1 39 22 30 10
Kidder 10 43 31 24 3
McPherson 1 31 36 25 7
McPherson 2 43 5 41 10
McPherson 4 70 10 10 10
McPherson 10 42 46 8 4
Eddy 1 67 9 17 6
Eddy 10 57 16 22 5
Day 1 47 40 10 3
Day 2 47 31 19 3
Grant 1 61 28 9 2
Grant 2 60 23 9 8
Grant 3 82 1 13 4
Grant 10 45 41 10 3
Grant 12 60 18 23 0
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males may not have been paired, the number of actual pairs might be some-
what lower than determined. Although a single observer surveyed small
fields, two observers surveyed large fields, each covering about half. Care was
taken to avoid double-counting birds. Surveys began about dawn and contin-
ued until midafternoon. Although surveys extended beyond the time of most
active bird vocalization, Stewart and Kantrud (1972) concluded that activities
ofopen-country birds were not appreciably affected by time ofday other than
early morning and late evening. Surveys were conducted from late May to
about 1 July each year. Counts in adverse weather conditions (precipitation or
strong winds) were avoided. During the survey, observers recorded date and
time, and weather conditions (temperature, wind, and precipitation).
For 12 of the most common species of birds, we used the SAS GLM
(General Linear Model) procedure (SAS Institute, Inc. 1987) to statistically
model the density in a field as a function of County (a categorical variate),
Year (also categorical), County-Year interaction, Conservation Practice (CP,
also categorical), and estimated areal cover of vegetation by life form (Grass,
Legume, Other Forb, Bare, and Water). Because of small samples, Conserva-
tion Practices 3 and 12 were excluded from the model-building. The model
contained all explanatory variables and successively eliminated variables that
were not significant at the P = 0.05 level. Population marginal means (also
known as least-squares means) were computed from the final model fitted to
account for the imbalance in the design (e.g., unequal numbers within each
category of County, Year, and Conservation Practice). If County or Year was
significant, Fisher's Least Significant Difference method was employed to
determine which groups of counties or years differed, and to draw general
inferences from those patterns.
We compared the geographical variation in densities ofbirds to maps of
their breeding distributions. The maps were prepared from North American
Breeding Bird Survey (Robbins et al. 1986) data by JeffT. Price (U.S. Fish and
Wildlife Service, Northern Prairie Wildlife Research Center, Jamestown,
ND), who applied a kriging technique to spatially interpolate data collected
during 1985-89.
General Results
Seventy-three species of birds were detected within the CRP fields
during the three years. Average densities (pairs per 100 ha) ranged around 100-
150, but were lower in the western counties of Fallon (M'!') and Butte (SD)
(Table 1). A listing by species and year is given in Table 4 for species with a
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total count of at least five. Table 5 gives densities, by County and Conserva-
tion Practice, for 12 of the most common species, for which we developed
statistical models
Models for the Individual Species
Lark Bunting: The final model for Lark Bunting included County
(P < 0.0001), Year (P = 0.37), County-Year interaction (P < 0.0001), Grass
(P = 0.0017), and Legume (P = 0.0058). Year was retained in the model de-
spite its nonsignificance because the County-Year interaction was significant.
Lark Buntings were most common in Hettinger and the other western counties
but declined to the east. The County-Year interaction suggests that the distri-
bution changed among years. In fact, compared with the overall distribution,
the species in 1990 shifted from the most southwestern counties (Butte,
Fallon, and Hettinger) northward to Sheridan County and eastward to
McPherson County. In 1991 the major changes were decreases in Kidder and
Hettinger counties and an increase in Fallon County. In 1992 densities were
depressed in Sheridan and Fallon counties, and heightened in Hettinger and
Kidder counties. Coefficients associated with both Grass and Legumes were
-0.17 (representing the predicted change in birds/lOO ha resulting from a 1
percent change in cover), indicating that, within a county and year, Lark
Buntings tended to be less common in fields with large cover values for these
plant forms.
The Lark Bunting is a bird of the western prairies, as indicated by the
west-to-east decline in abundance we found. It also varies in distribution from
year to year (Baumgarten 1968), so the County-Year interaction could be
anticipated. In North Dakota Lark Buntings favor sage prairie or mixed-grass
prairie with shrubs and, to a lesser extent, retired croplands are also used
(Stewart 1975).
Grasshopper Sparrow: Grasshopper Sparrows varied geographically
(P < 0.0001) with greatest densities in the central and eastern counties and
lowest densities in Fallon and Butte counties. The main effect of Year was
significant (P < 0.041), with somewhat greater densities (23.7 pairs per 100
ha) in 1992 than in 1991 (19.8) or 1990 (18.7). Again, the County-Year
interaction was significant (P < 0.0004), indicating that spatial shifts oc-
curred among years. The most notable effects were a relative change in 1990
from Butte and Fallon counties to Eddy and Kidder counties, followed by a
near-reversal in 1991. Densities in the southeastern counties ofDay and Grant
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NUMBER OF INDICATED PAIRS OF MOST COMMON BIRD SPECIES
COUNTED IN CONSERVATION RESERVE PROGRAM FIELDS, BY
YEAR, LISTED IN ORDER OF DECREASING ABUNDANCE
Number of pairs in
Species
Grasshopper Sparrow
Lark Bunting
Red-winged Blackbird
Western Meadowlark
Homed Lark
Savannah Sparrow
Brown-headed Cowbird
Bobolink
Clay-colored Sparrow
Common Yellowthroat
Eastern Kingbird
Dickcissel
Western Kingbird
Sedge Wren
Mourning Dove
Bam Swallow
Baird's Sparrow
Chestnut-collared Longspur
1990
1018.0
1073.5
624.0
389.0
422.0
316.5
189.0
158.5
178.0
103.5
90.5
88.0
83.0
139.0
87.0
92.0
74.5
140.0
1991
1291.0
1368.5
1222.0
465.0
347.5
337.0
432.5
319.5
318.5
285.5
139.5
99.0
117.0
136.0
98.0
102.5
103.5
100.0
1992
1427.0
1211.5
1233.5
459.5
326.5
422.0
319.0
402.5
304.0
372.5
138.0
171.5
155.5
80.0
152.5
117.5
129.0
28.5
increased in 1992, while densities declined in McPherson County. The only
other explanatory variable that was retained in the model was Legume, with a
coefficient of -0.23 (P < 0.0001), suggesting lower Grasshopper Sparrow
abundance where legumes were especially common.
The breeding range of the Grasshopper Sparrow is centered in the plains
of western Kansas and Nebraska (J. T. Price, personal communication). An-
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TABLE 4 (CONTINUED)
NUMBER OF INDICATED PAIRS OF MOST COMMON BIRD SPECIES
COUNTED IN CONSERVATION RESERVE PROGRAM FIELDS, BY
YEAR, LISTED IN ORDER OF DECREASING ABUNDANCE
Number of pairs in
Species 1990 1991 1992
Vesper Sparrow 26.0 52.0 60.5
Ring-necked Pheasant 21.0 61.5 3.0
Upland Sandpiper 30.0 49.0 36.5
Song Sparrow 10.5 24.0 68.0
Sharp-tailed Grouse 41.0 25.0 31.0
Yellow-headed Blackbird 51.0 21.5 20.5
American Goldfinch 29.0 47.0 12.0
Cliff Swallow 37.0 25.0 12.0
Killdeer 20.5 35.0 5.0
Northem Harrier 14.0 20.5 15.5
Mallard 12.0 13.0 9.0
Gray Partridge 12.0 14.0 3.0
Yellow Warbler 1.5 5.0 16.5
Marbled Godwit 8.5 11.5 0.0
Brown Thrasher 11.5 5.0 2.0
Short-eared Owl 2.0 9.0 7.0
Swainson's Hawk 5.0 3.0 6.5
Tree Swallow 6.0 3.0 5.0
nual variation in its numbers often has been reported (Wiens 1973). The
species has been reported to favor grassy vegetation with dense low growth but
sparse taller cover (Wiens 1969; Harrison 1974). In contrast, Smith (1963),
Cody (1968), and Wiens (1973) indicated it was more plentiful in sparser
vegetation. Frawley and Best (1991) found that Grasshopper Sparrows colo-
nized alfalfa fields after mowing, but densities declined when alfalfa reached
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NUMBER OF INDICATED PAIRS OF MOST COMMON BIRD SPECIES
COUNTED IN CONSERVATION RESERVE PROGRAM FIELDS, BY
YEAR, LISTED IN ORDER OF DECREASING ABUNDANCE
Number of pairs in
Species 1990 1991 1992
Wilson's Phalarope 5.0 7.5 1.0
American Robin 6.0 4.0 2.5
Gadwall 7.0 2.5 3.0
Ring-billed Gull 9.0 0.0 3.0
Willet 5.5 6.5 0.0
Rough-winged Swallow 5.0 6.5 0.0
Red-tailed Hawk 2.0 1.5 7.0
Blue-winged Teal 4.0 5.5 0.0
Black Tern 2.0 7.0 0.0
Le Conte's Sparrow 0.0 1.0 8.0
Northern Flicker 1.0 1.0 7.0
Bank Swallow 0.0 6.0 1.0
Brewer's Blackbird 0.0 5.0 2.0
Chipping Sparrow 1.0 6.0 0.0
Lark Sparrow 4.0 0.0 2.0
Orchard Oriole 4.5 1.0 0.0
American Kestrel 3.0 1.0 1.0
Franklin's Gull 5.0 0.0 0.0
Sharp-tailed Sparrow 4.0 1.0 0.0
about 300 mm height. Stewart (1975) mentioned use by the species of retired
cropland fields. The negative coefficient we found for Legume is consistent
with the species' preference for grass.
Red-winged Blackbird: The Red-winged Blackbird was most common in the
southeastern counties and least common in the two Montana counties. Densi-
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TABLE 5
DENSITIES OF SELECTED SPECIES OF BIRDS (INDICATED PAIRS
PER 100 HA) IN CONSERVATION RESERVE PROGRAM FIELDS, BY
COUNTY AND CONSERVATION PRACTICE
Fallon County Butte County Hettinger County
CPl CP4 CPl CP2 CPI0 CPl CPI0
Bobolink 0.0 0.0 0.0 0.0 0.7 6.7 11.7
Brown-headed Cowbird 1.1 1.9 1.3 0.6 0.5 7.6 14.3
Chestnut-collared Longspur 0.1 0.0 0.0 0.5 8.0 1.9 5.2
Clay-colored Sparrow 0.0 0.0 0.0 0.0 0.0 0.4 0.0
Common Yellowthroat 0.0 0.0 0.6 0.0 0.0 0.5 0.0
Grasshopper Sparrow 16.1 8.2 1.9 14.8 10.2 24.1 18.2
Horned Lark 11.6 8.8 4.2 22.9 10.1 5.4 5.2
Lark Bunting 22.6 10.5 18.8 43.2 10.0 54.5 46.9
Red-winged Blackbird 1.0 0.5 13.3 1.4 0.7 23.6 11.7
Savannah Sparrow 0.7 0.2 0.6 0.2 0.4 9.0 0.0
Sedge Wren 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Western Meadowlark 14.3 11.5 17.5 17.0 9.8 8.2 2.6
ties varied annually, highest in 1991, lowest in 1990. Densities also differed by
Conservation Practice (P < 0.0001), highest in CP-4, next highest in CP-l,
and lowest in CP-2 and CP-l o. Coefficients associated with cover ofGrass and
Bare were both negative (-0.117, P = 0.0019; -0.244, P = 0.028, respectively),
suggesting higher densities associated with forbs. The cover of Water was
positively and strongly associated with Red-winged Blackbird densities (10.5,
P < 0.0001).
Although once considered a wetland species (Bent 1965), the Red-
winged Blackbird now nests regularly in uplands. We found a positive associa-
tion with cover value of Water, indicating that the species certainly favors
wetlands. Wiens (1969) found it abundant in clover and alfalfa fields and
Habitat for Grassland Birds
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DENSITIES OF SELECTED SPECIES OF BIRDS (INDICATED PAIRS
PER 100 HA) IN CONSERVATION RESERVE PROGRAM FIELDS, BY
COUNTY AND CONSERVATION PRACTICE
Sheridan County Kidder County McPherson County
CPI CP2 CPI CPIO CPI CP2 CP4 CPIO
Bobolink 0.9 4.0 4.7 2.3 1.8 3.1 0.0 4.0
Brown-headed Cowbird 8.9 8.2 6.9 4.8 10.0 6.9 0.0 3.0
Chestnut-collared Longspur 9.6 2.6 0.5 6.0 1.2 3.9 0.0 0.5
Clay-colored Sparrow 8.8 3.1 2.8 11.7 1.8 1.2 0.0 3.0
Common Yellowthroat 0.0 0.1 2.3 3.7 6.8 0.9 0.0 1.0
Grasshopper Sparrow 24.9 22.5 16.1 23.9 19.9 44.0 26.6 24.6
Homed Lark 10.2 10.9 3.3 1.4 2.3 4.6 0.0 0.0
Lark Bunting 43.5 51.1 8.9 24.9 14.2 17.1 0.0 6.5
Red-winged Blackbird 2.6 4.2 30.5 14.0 50.3 14.2 13.3 24.6
Savannah Sparrow 6.4 4.6 5.9 3.9 1.4 3.2 0.0 6.0
Sedge Wren 0.1 0.2 0.2 0.0 0.0 0.0 0.0 0.0
Western Meadowlark 4.8 7.9 6.0 12.7 5.1 7.9 0.0 6.0
Stewart (1975) listed retired cropland as a prime habitat. The negative associa-
tions we found with percent Grass and percent Bare is consistent with redwing
use of forbs for nesting and perching. Its high use ofConservation Practices 4
(permanent wildlife habitat) and I (introduced grasses and legumes) are also
consistent with their propensity to use legumes or other forbs.
Western Meadowlark: Western Meadowlark densities varied by County
(P < 0.0001) and declined markedly from west to east. No other explanatory
variable was significant, although Legume was close (-0.057, P = 0.052).
Although all our study areas are within the breeding range ofthe Western
Meadowlark, it is more abundant in the west. The species is eclectic in its use
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TABLE 5 (CONTINUED)
DENSITIES OF SELECTED SPECIES OF BIRDS (INDICATED PAIRS
PER 100 HA) IN CONSERVATION RESERVE PROGRAM FIELDS, BY
COUNTY AND CONSERVATION PRACTICE
Eddy County Day County Grant County
CPl CPIO CPl CP4 CPl CP2 CP3 CPI0 CP12
Bobolink 7.1 4.3 11.1 1.4 15.2 14.3 0.0 16.1 0.0
Brown-headed Cowbird 5.8 3.4 5.6 11.9 2.0 0.7 0.0 1.5 0.0
Chestnut-collared
Longspur 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Clay-colored Sparrow 11.0 3.4 10.1 4.2 8.4 9.7 19.5 8.4 0.0
Common Yellowthroat 3.8 0.0 16.9 30.7 17.7 16.8 10.6 6.6 0.0
Grasshopper Sparrow 32.3 3.4 21.5 7.0 10.4 15.4 19.5 8.4 0.0
Horned Lark 1.5 0.0 1.1 0.0 0.1 0.0 0.0 0.0 0.0
Lark Bunting 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0
Red-winged Blackbird 15.6 1.7 32.6 52.4 22.2 12.4 0.8 10.546.3
Savannah Sparrow 8.5 0.0 13.0 11.2 17.4 11.3 1.6 5.1 0.0
Sedge Wren 1.0 0.0 7.9 5.6 19.3 10.4 0.0 3.1 0.0
Western Meadowlark 4.9 6.8 3.0 2.1 1.1 0.6 0.8 2.3 0.0
ofgrassland habitats (Stewart 1975), which is compatible with our finding no
significant explanatory variables other than County. Frawley and Best (1991)
found that densities of Western Meadowlarks did not vary during a season,
despite large-scale mowing. They attributed this constancy to the species'
large territories, which encompass a variety of habitats. Wiens (1969) indi-
cated that forb height was lower within Western Meadowlark territories than
outside them, a finding consistent with our (nearly significant) negative
association with Legume cover.
Horned Lark: The Horned Lark also showed a strong trend with decreasing
densities from westto east (P < 0.0001), although the County-Year interaction
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was also significant (P < 0.0001). Conservation Practice was significant
(P < 0.0006), with densities greaterin Conservation Practice 2 (native grasses)
than in the other categories.
Stewart (1975) also noted a gradient in Horned Lark abundance declin-
ing from west to east within North Dakota. The species is known to favor open
areas with low and sparse vegetation (Wiens 1973; Stewart 1975) Skinner
(1975) found an inverse relation between abundance of Horned Larks and
grass height in Missouri. Owens and Myres (1973) mentioned that it was the
only passerine to use cultivated fields to any degree. In our study, Horned
Larks favored Conservation Practice 2 (native grasses), but no vegetation
variable was significant.
Savannah Sparrow: Although Savannah Sparrow densities varied by County
(P < 0.0001), there was no obvious gradient. Highest densities were in the
southeastern counties of Day and Grant, but McPherson County, in north
central South Dakota, had densities almost as low as those in the southwestern
counties of Fallon and Butte. Savannah Sparrows tended to be more common
in fields with high coverage ofWater (3.37, P < 0.0005) and low coverage of
Legumes (-0.056, P = 0.033).
The breeding distribution of the Savannah Sparrow is widespread but
with no single center ofabundance (J. T. Price, personal communication). The
species requires grassy habitat with dense low vegetation (Wiens 1969;
Harrison 1974). Owens and Myres (1973) found it fairly evenly distributed
across habitats in their Saskatchewan study area, but with a preference for
undisturbed grass. Vickery et a1. (1993) found lower reproductive success for
Savannah Sparrows in territories with greater coverage oftall forbs and shrubs
in a Maine study area. Favoring of grassy vegetation is consistent with the
negative association we observed with Legumes. The positive association with
Water is not easily explicable, although they do nest in dry wetland basins and
use emergent vegetation for song perches.
Brown-headed Cowbird: Densities ofBrown-headed Cowbirds were highest
in the northwestern county of Sheridan, and lowest in the southwestern coun-
ties of Fallon and Butte, as well as in Grant County, Minnesota. Year was
significant (P < 0.0007), with greater densities in 1991 than in the other two
years. The County-Year interaction was also significant (P < 0.0021), mostly
the result of a large decline in Sheridan County in 1992. Cowbird densities
were negatively associated with both Grass (-0.095, P = 0.0039) and Legume
(-0.071, P = 0.044).
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The cowbird is primarily a species of open or edge habitats. Its distribu-
tion is centered in the northern Plains states (1. T. Price, personal communica-
tion). Their densities vary inversely with percent cover of Grass and Legume,
possibly because they forage on the ground, which is difficult in heavy cover.
Clay-colored Sparrow: Clay-colored Sparrows were less common in the
southwestern counties than elsewhere (P < 0.0001). Densities were positively
associated with cover of Legume (0.11, P = 0.0021).
The continental distribution of the Clay-colored Sparrow is centered in
central Saskatchewan, and densities decline to the south (1. T. Price, personal
communication). In grassland areas, the species is usually found in brushy or
shrubby habitat. Western snowberry (Symphoricarpos occidentalis), silver-
berry (Eleagnus argentea), and Woods rose (Rosa woodsii) are favored nest
substrates in the region. It was thus surprising to find the species as common
as it was in CRP fields, which generally lack brushy vegetation. It was,
however, positively associated with the coverage of Legumes, primarily al-
falfa (Medicago sativa) and sweetclover (Melilotus spp.), which may provide
a viable substitute.
Bobolink: Bobolink densities varied spatially (P < 0.0001), generally in-
creasing from west to east, although Hettinger County had higher densities
than the trend would suggest. Numbers varied by year (P = 0.033), greatest in
1992, lowest in 1990. The only habitat variable significantly associated with
Bobolink density was Grass cover, which was positive (0.052, P = 0.0046).
The center of the Bobolink's breeding distribution is in the northeastern
United States; densities decline to the west (1. T. Price, personal communica-
tion), as our results indicate. Wiens (1969) noted the preference of Bobolinks
for lush grass and forb cover. Other favored attributes are height and density of
the vegetation (Dalmbach and Good 1940; Bent 1965; Cody 1968). Wiens
(1973) observed that Bobolink territories were nearly completely covered by
grasses, which is in agreement with our findings.
Common Yellowthroat: Common Yellowthroats also varied by County
(P < 0.0001), decreasing from east to west. They were more common in 1992
and 1991 than in 1990. The County-Year interaction was significant
(P < 0.0001), mostly because numbers in Day County were lower in 1990 and
higher in 1992 than the model without the interaction would have predicted.
Yellowthroat densities varied by Conservation Practice (P = 0.019), being
highest in Conservation Practice 4 (wildlife habitat) and lowest in Conserva-
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tion Practice 2 (native grasses). The species was positively associated with the
coverage ofWater (2.9, P = 0.0004).
The continental distribution of breeding Common Yellowthroats is pri-
marily in eastern North America (1. T. Price, personal communication), con-
sistent with our west-to-east gradient. Yellowthroats favor lush stands of
herbaceous vegetation (Stewart 1975). In this region they are most common in
wetlands or brushy areas. The former association is compatible with the
positive association we observed with cover of Water. The latter association
explains the high densities found in Conservation Practice 4 (permanent
wildlife habitat), which often includes the planting of shrubs.
SedgeWren: Sedge Wrens varied spatially (County significant at P < 0.0001)
in a pattern similar to the Bobolink, declining from east to west, with Hettinger
County higher than the trend would indicate. Densities were higher in 1990
and 1991 than in 1992 (P = 0.0335). Sedge Wrens were more common in
fields with greater coverage of Grass (0.00037, P = 0.0034).
Sedge Wrens breed primarily in eastern North America, with range
centered in Minnesota and Wisconsin (1. T. Price, personal communication).
They regularly use various wetland types, but are occasionally common in
uplands such as retired cropland (Stewart 1975). They have been reported to
favor idle grasses with tall and dense growth (Eddleman 1974; Skinner 1975),
consistent with our observations.
Chestnut-collared Longspur: Although Chestnut-collared Longspurs varied
by County (P < 0.0001), no trend was obvious. Densities were greatest in
Sheridan and McPherson counties, and lowest in Fallon and Eddy counties.
Longspurs varied annually (P < 0.0001), most abundant in 1990, intermediate
in 1991, and least abundant in 1992. The County-Year interaction was signifi-
cant (P < 0.0001). Densities were highest in Conservation Practice 10 (al-
ready established grass), intermediate in Conservation Practices 4 (wildlife
habitat) and 1 (introduced grasses and legumes), and lowest in Conservation
Practice 2 (native grasses). Longspurs were positively associated with Bare
cover (0.039, P = 0.014) and negatively associated with Legumes (-0.04,
P < 0.0001).
The breeding range of the Chestnut-collared Longspur is centered in
north-central North Dakota (1. T. Price, personal communication). Stewart
(1975) indicated that the optimal habitat for the species was grazed or hayed
mixed-grass or ecotonal mixed-grass and short-grass prairie. It occasionally
occurs on cultivated areas. Owens and Myres (1973) found it only on grazed
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or mowed areas, and noted its requirement for sparse vegetation. We found it
more common where Bare cover was high and Legume cover was low. It was
also most common in Conservation Practice 10 (already established grass),
which likely did not contain the tall, robust cover of early succession. The
decline from 1990 to 1992 could reflect decreased areas of bare or sparse
cover, due either to the increased establishment of planted vegetation or to
greater precipitation in the latter years.
Conclusions
Densities of all species were primarily influenced by County, reflecting
the uneven geographical distributions of the species. Eight of the twelve
species varied significantly among years and six species had significant
County-Year interactions. The effects of Year could represent either actual
changes in the continental population size or annual shifts in distribution. The
interaction is mostly consistent with the latter explanation. Causes ofdistribu-
tion shifts are largely unknown, but most likely express species' responses to
direct or indirect effects of precipitation and temperature (Wiens 1974).
No conservation practice was found to be uniformly better than another
in terms of overall density of breeding birds (Table 1), but certain practices
seemed to favor certain species. The percentage cover of some plant forms
was related to the density of several bird species. Lark Bunting, Red-winged
Blackbird, and Brown-headed Cowbird were all less common in fields with
high coverage of grass; the reverse held for the Bobolink and Sedge Wren. It
should, however, be emphasized that these relationships apply only within the
range of cover values observed. For example, it would be inappropriate to
conclude that Lark Bunting densities would be highest if grass were absent.
Several species-Lark Bunting, Grasshopper Sparrow, Savannah Sparrow,
Brown-headed Cowbird, and, marginally, the Western Meadowlark-had den-
sities negatively related to the coverage of legumes. Only the Clay-colored
Sparrow positively related to legume cover. Three species-Savannah Spar-
row, CommonYellowthroat, and especially Red-winged Blackbird-were posi-
tively related to the coverage of water. The abundance of individual species
varies according to the featlJIes of the available habitat; as plantings in CRP
fields mature, these will change. Continued research into these successional
changes is indicated.
The Conservation Reserve Program does not restore native prairie, as is
evident from the vegetation present on CRP fields (Table 2). Nor does it
restore avian communities; some species favor native vegetation, others prefer
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introduced plants (Wilson and Belcher 1989). Nonetheless, the Program does
offer breeding habitat for a wide array of grassland bird species. Johnson and
Schwartz (in press) noted that six species that were much more commonly
found in CRP fields than in cropland (Lark Bunting, Grasshopper Sparrow,
Clay-colored Sparrow, Bobolink, Dickcissel, and Baird's Sparrow) had suf-
fered significant population declines during the past 25 years. The CRP has
the potential to help reverse those declines.
Studies are now underway to determine the productivity of nongame
birds in CRP habitat. There is no reason to anticipate that reproductive success
is lower in CRP fields than in alternative habitats, many of which are sub-
jected to greater disturbance from grazing, haying, and cultivation. Nesting
success ofupland-nesting ducks has been found to be as high in CRP fields as
in grassland areas dedicated to waterfowl production (Kantrud 1993). A
fundamental value of the Conservation Reserve Program is that the alternative
land use for most CRP fields is annual cultivation, with attendant soil erosion
and depauperate bird communities.
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